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IHosicHuTeIbHASA 3alIUCKA.
[Iporpamma «MaTemMaTHKa cpey HAC» CPEIHEN LIKOJIBI COCTABJICHA HA OCHOBE:!

- ®enepanpHoro 3akoHa Poccuiickort deneparuu ot 29 mexadbpst 2012 roma, Ne273-d3 «O06
oOpa3oBanuu B P®» ¢ nocienyommumMn H3MEHEHUSIMU;



- denepanbHBI TOCYIApCTBEHHBIH 00pa30BaTENbHBIA CTaHAApTa OCHOBHOTO  OOIIETO
o0pa3oBaHus, YTBEP)KICHHBIN INpHkKazoM MuHHCTEpCTBa 00pa3oBaHHs M Hayku Poccuiickoit
Oenepannu ot 17.12.2010 Ne 1897, ¢ u3meHeHusIMH U JomoTHEHUsIMA OT 29 nexadps 2014 r. N
1644, ot 31 nexabpst 2015 . N 1577

- CAHUTAPHO-3MUIEMHUOJIOTHYECKUX IIpaBuil U HopMaTuBOB (Canllun 2.4.2.2821-10 «CanurapHo-
SMUAEMHOJIOTHYECKHe  TpeOOBaHMS K  YCJIOBUSAM W OpraHu3auuud  oOydyeHus B
obmeobpazoBatenbubix — yupexaeHusx»  ([loctanoBinenue ['maBHOrO  rocyaapCTBEHHOTO
canutapHoro Bpada Poccuiickoit ®enepanuu ot 29 nexabps 2010 r. N 189 r.);

- Ilpukaza Munnpocsemeans Poccun ot 22 Hos0ps 2019 r. Ne 632 «O BHEceHUU W3MEHEHHH B
dbenepaibHBId MepeYeHb yUYEOHHWKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAHHUIO TIPH pean3aIiuu
UMEIOIINX TOCYIapCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIbHBIX MPOTPaMM HAYAITBHOTO OOIIETO,
OCHOBHOro  o0miero, cpegHero oOmero oOpa3oBaHus, CHOPMHUPOBAHHBIA  MPUKA30M
MunucrepcTBa npocsernienunii Poccuiickoit @enepanuu ot 28 aexadpst 2018 1. Ne 345x;

- IIpumepHOif OCHOBHOM 00pa30BaTEILHOM IPOrPAMMbI OCHOBHOT'O 00IIIEro 00pa3oBaHus;

- Ilpuka3 MunucrepctBa npocsemieHust Poccuiickoit ®eneparun ot 16.11.2022 Ne 993 «O6
yTBEpXKAEeHNH (eiepanbHOi 00pa3oBaTeNbHOM TPOTPaMMbl OCHOBHOT'O O0IIIETO 00pa30BaHUS.

Henan:

cucTCMaTu3anusa 3HAHUI U CIIOCO00B ACATCIIBHOCTH YHalIUXCA 110 MATEMATHUKE 3a KYpPC OCHOBHOM
IIKOJIBI, IIOAIOTOBKA 06yqa10m1/1x051 9 kiacca K OCHOBHOMY T'OCYAApPCTBCHHOMY 35K3aMCHY II0
MaTEMATHUKCE.

3agaun:

e 3aKkpenuTh OCHOBHBIC TEOPETUUECKHE TIOHATUS U ONPEACICHUS 110 OCHOBHBIM H3y4aeMbIM
paszaenawm;

e OrpaboTaTh OCHOBHBIE THIIBI 3a1ad u3zydaemblx Tunos KM OI'D «Aunrebpa» u
«["eoMeTpHsi» U UX AITOPUTM PELICHUS;

e ®opmMupoBarh y OOyyaroOLIUXCsl LIEIOCTHOTO NPEJCTABIECHUS O TEME, €€ 3HAYCHUsS B
paszene MaTeMaTUKH, METAPEIMETHBIE CBSI3H C IPYTUMU TEMaMU,

e Crnoco6cTBOBATH MHTEIJIEKTYaTbHOMY PAa3BUTHIO YUAIIUXCS, JOPMUPOBAHUIO KAUECTB
MBIIUICHHS, XapaKTePHBIX JIJIT MATEMAaTHICCKOU NEATSIIbHOCTH H HEOOXOJUMBIX YICHHUKY
11 yeriemHo# ciaaun OI'D, uist o61ieit connanbHON OpUeHTalNN;

° AKHGHTHpOBaTI) BHUMAHHUC yqanmxc;[ Ha CIUHBIX Tpe6OBaHI/I$IX K HpaBI/IJ'IaM
o(OopMIICHUS Pa3INYHbIX BUOB 33/IaHUM, BKIIOYAEMbIX B UTOTOBYIO aTTECTAIIMIO 32 KyPC
OCHOBHOM IIIKOJIBI.

e (CmocoOcTBOBaThH CO3AaHUIO YCIIOBUM OCMBICIICHHOCTH YU€HUSI, BKIIOUEHHUS B HETO
oOyuJarorerocsi Ha ypoBHE He TOJbKO HHTEJUICKTYAIbHON, HO JIMYHOCTHOM U COIIMANTLHOM
AKTUBHOCTH C IPUMEHEHHUEM TeX WJIM UHBIX METOJIOB O0yUYEHUSI.

[Iporpamma «MaTemaTuka cpeaud Hac» TNpeIHa3HadeHa JUIs TMOBBIICHUS 3((PEKTHBHOCTH
MOJATOTOBKU oOydaromuxcs 9 kiiacca K OCHOBHOMY TOCYJapCTBEHHOMY K3aMEHY 110 MaTeMaTHKeE
32 OCHOBHOM IIKOJIBI M NIPEyCMaTPUBAET X MOATOTOBKY K JajibHEHIIeMy 00y4eHHIO B cpeiHen
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IIKOJIE;

HaIpaBJieHa Ha BOCIOJHEHHME HEAOCTAIOMIMX 3HAHHUM, OTpabOTKYy MPUEMOB pELICHUs

3a/laHui Pa3IMYHBIX TUTIOB U YPOBHEH CIIOKHOCTH BHE 3aBUCHUMOCTH OT (POPMYITHPOBKH, a TAKIKE
oTpaboTKy TUMOBBIX 3amaHuii OI'D mo mareMaTuke Ha TECTOBOM MarepHualie; MO3BOJIUT
CUCTEeMATHU3UPOBATh U YIITYOUTh 3HAHUS yUAIIUXCS MO PA3IUYHBIM pa3jiesiaM Kypca MaTeMaTHKU

OCHOBH

oii mKoJbI (apudmeTnke, anredpe, CTaTUCTUKE, TEOPUH BEPOSATHOCTEH U TEOMETPHH).

[IporpammMa coctaBjieHa Ha OCHOBE 00S3aTEIHHOIO0 MUHHUMYyMa COJICpIKaHUs 00pa3oBaTEIbHBIX
POrpaMM 0 MaTEeMaTHKE U TPEOOBAHHH K YPOBHIO MOJTOTOBKH BEIITYCKHUKOB OCHOBHOM IIIKOJIBI.
C yuerom Crnenudukanmun KM mis mpoeaenus B 2023- 2024 r. OI'D nmo maremMaTuke u
KoaudukaTropa mpoBepseMbIX TpeboBaHUil K pe3yiabTaram ocBoeHus OOII OOO u snemeHTOB
conepkanus i nposeneHus: OI'D mo maremaruke, noaroroBieHHbx OUITHU wa 2023-2024 r.

Peorcum 3anamui.

Kiacce KommuectBo KomnuuectBo Bcero yacos
4acoB B HEZENMIO0 | y4eOHBIX HE/Eb
9 2 34 68

I[Inanupyemble pe3y/jbTaThl 0CBOEHHS IPOrPaMMBbI

Jluunocmmuwie pesyibmamol.

OTBeTCTBEHHOE OTHOIIEHHE K YUYEHHUIO, TOTOBHOCTh M CHOCOOHOCTh K CAMOPa3BUTHIO U
caMo00pa30BaHUIO HAa OCHOBE MOTHBAIMM K OOYYEHHIO M MO3HAHUIO, OCO3HAHHOMY
BBIOOPY U MOCTPOCHUIO JajbHEMIIel NHANBUIYabHOM TpaeKTOpUHU 00pa3oBaHus Ha Oase
OPUEHTHUPOBKH B MHUpe mpodeccuii u NmpoPeCcCHOHATBHBIX IMPEINOYTCHUH, C Y4EeTOM
YCTOMUYUBBIX TO3HABAaTENbHBIX MHTEPECOB, a TaKKe Ha OCHOBE (HOPMUPOBAHUS
YBa)XXUTEIBLHOTO OTHOLIEHUS K TPYY.

CDOpMI/IpOBaHI/Ie HOCJIOCTHOI'O  MHPOBO33PCHUA, COOTBCTCTBYIOIICIO COBPEMCHHOMY
YPOBHIO pa3BUTHA HAYKU U O6H.I€CTBCHHOI>1 IMPAKTHUKHU.

OcBoeHMe colMalIbHBIX HOPM, MPaBUJI MOBEJEHUS, poJiel U OPM COLMATBHOM JKU3HH.

Pa3BuTHe MOpanbHOTO CO3HAHMS U KOMIIETEHTHOCTH B PELIEHUH MOPAJIbHBIX NTPOOJIEM Ha
OCHOBE JIMYHOCTHOT'O BbIOOpPA, (hOpMHUpPOBaHMSI HPAaBCTBEHHBIX YYBCTB U HPaBCTBEHHOI'O
ITOBEJICHUS, OCO3HAHHOT'O ¥ OTBETCTBEHHOI'O OTHOLIEHUS K HDABCTBEHHBIM ITOCTYIIKAM.

CDOpMI/IpOBaHI/Ie KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.[CHI/II/I " COTPpYAHHUYCCTBC.

cDOpMHpOBaHI/IC CIIOCOOHOCTH K SMOIUOHAJIBHOMY BOCIIPHUATUIO MATCMATHYCCKUX
00BEKTOB, 33/1a4, pEHICHUH, pacCyXIeHUI

Memanpeomemnmvie pe3yromamul 00yueHus

Pezynamuenvie YY/[

ONPCACIIATD COOCTBEHHBIE HpO6JICMLI U TIPpUYMHBI UX BO3HHUKHOBCHUSA IIPpU paGOTC C
MAaTeMaTN4CCKUMH O6’BCKTaMI/I;

dbopMynupoBaTh COOCTBEHHBIE BEPCUH WU IIPUMEHSTH YK€ U3BECTHBIE (POPMBI U METObI
pelIeHnsT MaTeMaTH4ecKoi Mmpobiembl, (opMyIupoBaTh MPEINOJIOKEHUS U CTPOHUTH
TUIOTE3bl OTHOCUTENIBHO paccMaTpuBAaeMOro oOBEKTa W MPEIBOCXUINATh PE3yIbTaThl
cBOEH yueOHO-1103HaBaTEIbHON AESITETbHOCTH;



ONpEACIATh IyTH JOCTHIKCHMSI LEJICH M B3BEIIMBATH BO3MOXKHOCTH Pa3peUICHUS
OTIpeNIeICHHBIX y4eOHO-TT03HABATEIbHBIX 3a/lad B COOTBETCTBUU C ONPEAEICHHBIMU
KPUTEPUSIMHU U 3a1a4aMU;

BBICTpauBaTh COOCTBEHHOEC OOpPa30BaTEIbHOE MOANPOCTPAHCTBO I  Pa3pelicHUs
OTIPEICIIEHHOTO Kpyra 3aa4, ONpeleisiTh U HAXOAUTh YCIOBHS IS PeaTu3alud uaeu u
MJ1aHOB (caMo00yueHue);

CaMOCTOSITENIFHO BBIOMPATh CPeAr MPEUIOKEHHBIX pecypcoB Hambosee 3PpPeKTHBHBIE U
3HaYMMBbIe MTpH padoTe C ONpeAeTICHHON MaTeMaTHIECKON MOIETIbIO;

YMETbh COCTABJIATH IUIaH PA3peLIEHUs] OIIPEAEICHHOI0 Kpyra 3a/1a4, UCI0JIb3ys pa3jInuHbIe
CXEMBI, PECYpPChl TIOCTPOCHUS JUarpaMM, MEHTAJIbHBIX KapT, HO3BOJSIOIIUX TPOU3BECTH
JIOTHKO - CTPYKTYPHBII aHAJIU3 3a7a4H;

yYMETh IUIAaHMPOBATh CBOW 0OOpa30BaTEIbHBIN MapuIpyT, KOPPEKTUPOBAaTh W BHOCHUTH
OIpe/ieIeHHble M3MEHEHUs, KaueCTBEHHO BIIMSAIOIIME HAa KOHEYHBIM MpPOIYKT y4yeOHO-
IIO3HABATEJILHOMN IE€ATEIbHOCTH;

YMCHHUEC KAaUCCTBCHHO COOTHOCHUTHL CBOHU I[efICTBI/ISI C MpCABKYIIa€MbIM HTOI'OM yqe6H0-
IMO3HaBaTEILHOM JACATCIIbBHOCTH IIOCPCACTBOM KOHTPOJIA W INIAHUPOBAHUA yqe6H0ro
nmponecca B COOTBETCTBMMU C H3MCHAIOMIUMHCA CUTyallUsSMU W [IPUMCHACMBIMU
cpeacrtBaMu u (1)0pMaMI/I opraHu3an COTPYAHHUYCCTBA, a TaAKIKEC HHHHBHHY&HBHOﬁ
pa6OTI>I Ha YPOKE;

yMeHHUE OTOMpaTh COOTBETCTBYIOILME CPEACTBA peAIM3alMK PEIICHUs MaTeMaTHYECKUX
3a/1a4, MOA0MpaTh HMHCTPYMEHTBI ISl OLICHMBAHMSI CBOEM TpaekTopuu B padboTe ¢
MaTE€MaTUYECKUMU MOHATUAMU U MOJIEIISIMY;

Ho3naeamenvnvie YY/[

YMEHHE OIpeNEsITh OCHOBOIOJATA0IIEe MOHITHE U IPOU3BOJUTH JIOTUKO-CTPYKTYPHBIN
aQHaJIN3, ONPENENSITh OCHOBHBIE IIPU3HAKUM M CBOWMCTBA C IOMOIIBK) COOTBETCTBYIOIIUX
CPEICTB U MHCTPYMEHTOB;

YMCHHUEC TPOBOAUTH KJ'IaCCI/I(bI/IKaIII/IIO 00BEKTOB Ha OCHOBE KPpUTCPUCB, BBIACIIATH
OCHOBHOC€ Ha (1)OH€ BTOPOCTCTICHHBIX TaHHBIX]

YMCHUC MMPpOBOAUTH JIOT'MYECKOEC PACCYyKICHHUC B HaIlpaBJICHUU oT O6HII/IX
3aKOHOMEPHOCTEH N3y4aeMOH 3aJ1a4M JI0 YACTHBIX PACCMOTPEHUN;

YMEHUE CTPOUTH JIOTUYECKUE PACCYKIACHUS HA OCHOBE CUCTEMHBIX CPABHEHUN OCHOBHBIX
KOMITOHEHTOB H3y4a€MOI'0 MATEMAaTHYECKOT0 pa3/iena WM MOJIEIIH, TOHATHUS UIN KJIACCOB,
BBIJICIISIS] ONIPEICIICHHBIE CYIIECTBEHHBIE IPU3HAKH UM KPUTEPUH;

YMEHHE BBISIBIISITh, CTPOUTH 3aKOHOMEPHOCTb, CBSI3HOCTh, JIOTUYHOCTh COOTBETCTBYIOIINX
[ENOYEeK PaCcCYXJACHUN MpH paboTe ¢ MaTEMAaTHUYECKUMHU 3a/ladyaMH, YMETh MOJAPOOHO U
CXKaToO NPEACTABIATh JCTAIM3AIMI0O OCHOBHBIX KOMIIOHEHTOB IIPU JOKa3aTEIbCTBE
MMOHATHH U COOTHOIIIEHHNIT Ha MAaTEMAaTHIYECKOM SI3BIKE;

YMEHUE OpraHU30BbIBATH IIOMCK M BBIABIIATH IIPUYUHBI BO3HUKAIOIMIUX IIPOLIECCOB,
ABJIEHUHM, HamOojee BepoATHbIE (HAKTOPHI, MO KOTOPHIM MaTeMaTHYeCKHE MOJENH U
00BEeKTHl BeAyT ceOs IO OINpeNeNeHHBIM JIOTHUYECKUM 3aKOHaM, YMETb IPHBOJUTH
[IPUYMHHO-CIICACTBEHHBIN aHAJIU3 TIOHATUH, CYKACHUN U MAaTEMaTUYECKUX 3aKOHOB;

YMEHHE CTPOUTh MaTEeMaTHYeCKYI0 MOJeNb MpH 33aJaHHOM YCJIOBHH, OO0JaIaromeit
OTIpEIeTICHHBIMH XapaKTEPUCTHKAMH O0BEKTA TIPH HATMYHUH OTIPEIETICHHBIX KOMITOHEHTOB
(bOopMUPYIOMIErocs MPEoIaraéMoro MOHATHS WU SBJICHNUS,



YyMEHHE  NEepPeBOJUTh  TEKCTOBYI0  CTPYKTYPHO-CMBICIOBYIO  COCTAaBIISIOLLYIO
MaTeMaTHYeCKOW 3aJauyd Ha s3bIK Tpa)UuecKoro OTOOpaKEHUs - COCTABICHHS
MaTeMaTUYECKON MOJEININ, COXPAHSIOIIENH OCHOBHBIE CBOICTBA U XapaKTEPUCTHUKHY;

YMEHME 3a7aBaTh IUIaH PEIICHUS MaTeMaTHUYECKOM 3alayd, Peaau30BbIBaTh aJITOPUTM
JNeHCTBUH Kak IMOIIAroBOW HWHCTPYKLIMHU I pa3pelieHus y4eOHO-II03HaBaTeIbHOM
3a/1a4y;

YMCHHUE CTPOUTH JOKa3aTCJIbCTBO METOJAOM OT IIPOTHUBHOI'O,

yMeHue pabotars ¢ mpoOJIEeMHOM CUTyalMel, OCyIIeCTBIATh 00pa30BaTeIbHBIN MPOIECC
IIOCPEJICTBOM IIOMCKAa METO/0B U CIIOCOOOB pa3pelleHus 3a/1adyl, ONpPeAesaTb I'PaHULIbI
CBOEro 00pa3oBaTEILHOIO IPOCTPAHCTBA;

YMETb OPUCHTHPOBATLECA B TEKCTC, BBIABJIATE I'NITaBHOC YCJIIOBHUC 3aJja4i U YCTaHABJIMBATh
COOTHOHICHHUC paCCMaTpUBACMbIX O6T.>€KTOB;

YMEHHME NEePEBOAUTb, HHTEPIPETUPOBATb TEKCT B HHBIE (OPMBI IPEACTABICHUS
UH(POPMALIUU: CXEMBI, THarpaMMbl, TpaUuecKoe MPEICTaBICHUE JaHHBIX;

Kommynuxamuenwvie YY/[

yMeHue paboraTh B KOMaHze, (OpMHUpOBaHHE HABBIKOB COTPYIHHYECTBA M y4eOHOTO
B3aMMOJICHCTBUS B YCIIOBUSAX KOMAaH/IHOM UTPbI WJIM MHOU (POPMBI B3aUMOJICHCTBUS;

YMEHHUE DPAacIpeleNiaTh POJIM U 33aJadd B paMKax 3aHATHs, QOPMHPYs TaKKe HABBIKH
OpPraHU3aTOPCKOI0 XapaKTepa;

YMCHHUEC OLCHHBATH HPABUIIBHOCTb COOCTBEHHBIX ﬂeﬁCTBHﬁ, a TarKKC ACATCIBHOCTHU
APYrux y49aCTHUKOB KOMaH/bI;

KOPpPCKTHO, B paMKax 3aJda4 KOMMYHUKAIIUH, Q)OpMYJII/IpOBaTB K OTCTauBaThb B3IJIAABI,
APTYMCHTUPOBATH NOBO/JIbI, BBIBOAEI, d TAKKE BEIABUI'aTh KOHTPAPTYMCHTEI, HGO6XO)II/IMBI€
JJId BBIABJICHUA CUTYyallUN YCII€Xa B pCHICHUN TOU WM UHON MaTeMaTHYECKOI 3aaa4u,

YMCHHUE IIOJIB30BATHCA  MATEMATUYCCKUMH TCPMHHAMU JUIA  PCHICHUA yqeGHo-
IMO3HABATCJIbHBIX 3aaa4, a TAKKE CTPOUTH COOTBECTCTBYIOIIHUE PCUCBLIC BLICKA3bIBAHUA Ha
MAaTCMAaTUYCCKOM A3BIKC JJI BBICTPAMBAHUA MaTeMaTHIEeCKOM MOJCIIN,

YMETh CTPOUTH MATEMAaTHIECKHE MOJICITH C TIOMOIIIBIO COOTBETCTBYIOIIETO MTPOTPAMMHOTO
obecrieueHus, CEpBUCOB CBOOOTHOTO OTAAJIEHHOTO JOCTYTIA;

yMeTh TPaMOTHO W Ye€TKO, corjacHo mpasuiam odopmienus KHMM-a OI'D 3aHOCHTH
MIOJIy4YEHHBIE PE3YJIBTAThI - OTBETHI.

IIpeomemnvie pesynomamul:

¢dopMHpoBaHHE HABBIKOB IIOMCKAa MAaTEMAaTHYECKOr0 METOJ]la, AJITOPUTMAa M TIOMCKa
peleHus 3aa4n B cTpykType 3anad OI'D;

(dbopMUpOBaHNE HAaBbIKA PELICHMSI ONPEIeTICHHBIX TUIIOB 33a4 B CTPYKType 3an1ad OI'0;

yMeHue paboTarh C TaONHWIIAMH, CO CXEMaMH, C TEKCTOBBIMU JaHHBIMH; YMETh
HpeO6pa3OBLIBaTB 3HAaKHM U CUMBOJIbI B IOKa3aTCJIbCTBAX W IMPUMCHACMBIX MCTOAaX IJIA
pemieHus: o0pa3oBaTeNbHBIX 3a/1a4;

YMEHHME TMPUBOJUTH B CHUCTEMY, COINOCTaBIATh, 0000IIaTh W aHAIU3UPOBATh
UH(POPMALIMOHHbIE KOMIIOHEHThl MaTeMaTHYECKOro XapakTepa W YMeTb HpPUMEHSTb
3aKOHBI U IPAaBUJIA I PELICHUS KOHKPETHBIX 3a/a4;



YMEHHUE BBIACNATH TJABHYIO W W30BITOUYHYIO HMH(OPMAIIUIO, MPOU3BOJIUTH CMBICIIOBOE
c)KaThe MaTeMaTUYeCKUX (DaKTOB, COBOKYITHOCTH METOJIOB U CIIOCOOOB PEIICHHUS, YMETh
MIPEACTABIISITh B CIIOBECHON (DOpPME, HCTIONB3Ys CXEMBI U Pa3IMYHbIC TaOIHUIIbI, TpaQuKu 1
I[I/IanaMMBI, KaprI HOHSITI/Iﬁ u KHaCTepLI, OCHOBHBIC UACHU U I1JIaH peI_HCHI/ISI TOI>’I NN HHOﬁ
MaTeMaTHYCCKOM 3aadu.

Tpebosanus K ypoHIO NOO2OMOBKU YUAWUXCS

Harypanbhbie yncia. J[poou. PanmonanbHbie Yuciaa

Buvinyckuux nayuumces:

MIOHUMAaTh OCOOCHHOCTHU I[GCSITH‘IHOﬁ CHUCTEMBbI CUHCIICHHUA,
ONCprUpOBaATh NOHATUAMHU, CBA3aHHBIMU C ACIIMMOCTBIO HATYPAJIbHBIX YUCCII;

BBIp@XKaTh 4YHCIAa B HKBUBAICHTHBIX (opMmax, BbIOMpass Hauboyiee MOAXOJAIIYI0 B
3aBUCHMOCTH OT KOHKPETHOM CUTyal1u;

CpaBHHUBATL U YHHOPAAOUUBATH PAllMOHAILHBIC YUCJIA,

BBITIOJHATL BBIYMUCICHUA C pallMOHAJIBHBIMH YUCIIaMM, COUCTasA YCTHBIC U IMMCBbMCHHBIC
HpI/IéMI)I BbI‘lHCJICHHfI, MMPUMCHCHHUC KAJIBKYJIATOPA,

HCIIOJIB30BAaTh IIOHATUA W YMCHUA, CBA3AHHBIC C IMIPONOPHUOHAJIBHOCTBIO BCJIHWYHH,
MMpOoLCHTaMH, B X04€ PCIICHUA MAaTEMAaTHYCCKUX 3aaa4 M 3a71a4 U3 CMCXKHbBIX IMTPCIMETOB,
BBITIOJIHATDb HECJIOKHBIC TPAKTUYCCKUEC pacqéTm.

JlelicTBUTEIbHbIE YU CJIA

Bbll’lVCKHuK HAYy4YumicA.

HCII0JIB30BAaTh HAYAJIbHBIC IPCACTABIICHUA O MHOKCCTBE I[GflCTBI/ITCJIBHBIX YHUCCII,

ONCpHUPpOBATH MOHATHUEM KBAJAPATHOTO KOPHS, IPUMEHATH €I'0 B BBIYMCIICHUAX.

AuredpanyecKkmne BbIPaKeHUS

Buvinycknux nayyumes:

ONEpPUPOBATH TOHATUSAMHU «TOXKIECTBO», «TOXKJIECTBEHHOE NpeoOpa3oBaHHUE», pEIIaTh
3aJauu, cojieprkaiire OyKBeHHbIE JaHHbIe; paboTaTh ¢ GopMysiaMu;

BBIMOJHATh IPEOOpa3OBaHUsl  BBIPAKEHUHM, COJAEpKAIIMX CTENEHH C  IeJIbIMU
IIOKa3aTeJIsIMU U KBaJIpaTHbIE KOPHU;

BBITIOJIHSTh TOXKJIECTBEHHBIE MPEOOPA30BAHMS PAIMOHAIBHBIX BBIPAXXEHUNW Ha OCHOBE
MpaBuJI ICUCTBUIN HAJ MHOTOUYJIEHAMH U alreOpandecKuMu Jpo0sMu;

BBITIOJIHATD PA3JIOKCHHUE MHOTOYJICHOB HA MHOXKHUTCIIN.

YpaBHeHus

Buinycknux Haywumes:

pelaTh OCHOBHBIE BU/IbI PAlIMOHAJIBHBIX YPAaBHEHUH C OTHOM IEPEMEHHOM, CUCTEMBI IBYX
YpaBHEHMI ¢ IByMsI IEPEMEHHBIMU;

INOHUMAaThb YPAaBHCHUC KakK Ba)KHefIIHYIO MAaT€MaTUYCCKYI0 MOJCIb JId OIIMCAHUA U
HU3YUCHUA pa3HOO6p8.3HLIX PCAIBHBIX CHTyaHHﬁ, pemiate  TCKCTOBLIC  3aJdadd
aﬂre6paH‘{CCKHM MCTOAO0M,



e TPUMEHATH rpaguuecKkue NpeaCTaBIeHUs AJIs UCCIEIOBaHUS YpaBHEHUH, HCCIeI0BaHUS
U pELIeHHs CUCTEM ypaBHEHUH C IByMs IEPEMEHHBIMH.

HepaBencrBa

Buinycknux naywumes:

e [IIOHUMAaTb W INPUMCHATH TEPMHUHOJIOTMIO W CHMBOJIMKY, CBA3aHHBIC C OTHOLICHHUEM
HEPaBCHCTBA, CBOMCTBA YHCJIOBBIX HCPAaBCHCTB;,

e pemiaTh JIMHEHHbIC HEPABEHCTBA C OJIHOM MEPEMEHHOI U X CHCTEMBI; pelllaTh KBaJApaTHbIE
HEPABEHCTBA C ONMOPOM Ha rpaduueckue mpeCTaBICHHUS.

OcHoBHbIE NOHATHS. UK c/I0BbIE PYHKIMH

Buinycknux naywumes:

e TIOHHMMATh M HCIIOJIb30BaTh (YHKIIMOHATIBHBIC IIOHSATHS H SI3bIK (TEPMUHBI, CHMBOJIHYECKHE
0003HaYCHHS ),

e CTpoUTh rpaduKu dIEMEHTAPHBIX (PYHKIIMIA; UCCIIEA0BATh CBOWCTBA YMCIOBBIX (DYHKIUI
HAa OCHOBE M3y4Y€HUS MOBEJECHUS X IpadUKOB;

e JIOHMMAThb CI)YHKIII/IIO KakK BaH(HCﬁMYIO MAaTeMaTU4CCKYI0 MOJACIL JId OIIMCaHUsA
MpoueccoB " SIBJICHUM OKpYyKaromero Mupa, IpuMCHATb q)YHKI_II/IOHaHBHHﬁ SA3BIK AJIA
OINMCaHUs U UCCIEA0BAaHUS 3aBUCUMOCTEH MCKOY (1)I/ISI/I‘I€CKI/IMI/I BCINMYHNHAMM.

OnucarejbHasi CTATHCTHKA

Buinycknux naywumes:

e HCIOJIb30BATh MPOCTEHIINE CIOCOOBI MPEACTABICHUS U aHATN3a CTATUCTUYECKUX JTAHHBIX.
Cay4aiinble COOBITHSI U BEPOATHOCTD
Buvinycknux nayuumces

e HAaxOJUTh OTHOCUTEIbHYIO YACTOTY U BEPOATHOCTH CIIy4YalHOTO COOBITHSI.
KomOnnaropuka
Buinycknux nayuumcs

e pemiaTh KOMOMHATOPHBIC 33/1a4M HA HAXOXKJEHUE YK CIIa 00bEKTOB WJIM KOMOWHAITHIA.
Harasignas reomerpust

Bbll’lVCKHMK HAYy4YumicAa.

e PpACIO3HAaBaTh HA 4YEpPTEkKaX, PUCYHKAX, MOJEISIX M B OKPYKAKOLIEM MHPE IUIOCKHE U
MIPOCTPAHCTBEHHbIE TEOMETPUUECKHE (PUTYpHI;

e pacmo3HaBaThb pa3BEPTKH KyOa, MPSAMOYTOJIbHOTO Mapajjiesienumnea, MpaBUIbHON
MAPaMUIbI, TAJTUHIPA U KOHYCA,;

e CTPOUTH Pa3BEPTKHU KyOa U MPSIMOYTOJIBHOTO MapaieNenumesa;

e ONpENeNsITh MO JMHEWHBIM pa3MepaM pPa3BEPTKU (PUTyphl JMHEWHbIE pa3Mepbl caMoil
buryps! 1 Ha060pOT;

e BBIYHUCIATH 00BEM MPSIMOYTOJIBHOTO Mapaljiesienumnesaa.

I'eomerpnueckue Gurypsl



Buinycknux Haywumes:

e II0JIL30BATbCA A3BIKOM I'€COMETPHUM JIA OIMMCAaHUA NPEAMETOB OKPYKAOMIEro MHUpa U HUX
B3aMMHOT'O PaCIOJIOXKECHUA,

e pacro3HaBaTh M M300pa)kaTh Ha YEPTEKaX M PUCYHKAX IeOMETpUYecKue (GUrypbl U ux
KOH(pUrypamnmu;

e HAXOJUTh 3HAYCHHS JJIMH JIMHEHHBIX 3JIEMEHTOB (DUTYp M WX OTHOIICHHS, TPATYCHYIO
Mepy yrioB ot 0° mo 180°, mpumeHsis onpeneseHus, CBONCTBA U NPU3HAKK PUTYp U UX
DIIEMEHTOB, OTHOWICHHA GuUryp (paBeHCTBO, Moa00Me, CHMMETPUH, MOBOPOT,
napaJuleJIbHbIN IEPEHOC);

e OIlIEpUPOBATh C HAYAIBHBIMU IOHATUSAMU TPUTOHOMETPUU U BBIIOJHATH 3JIEMEHTAPHBIE
orepanuu HaJ GYHKIUSMH YTJIOB;

e pfuiaTe 3aJadd Ha A0Ka3aTeIbCTBO, OIIUMpasChb Ha HW3YYCHHBIC CBOMCTBaA (1)I/Il"yp u
OTHOIIICHUH MCIKAY HUMHU U ITPUMCHSIS U3YUCHHBIC METOJAbI 10KA3aTCIIbCTB,

e pcHIaTb HCCJIOKHBIC 3aa41 HAa IIOCTPOCHUC, IIPUMCHAA OCHOBHLIC aJITOPUTMBI IIOCTPOCHU S
C IIOMOLIBIO HUPKYJIIA U J'IPIHefIKPI;

e pcCHIaThb HpOCTGﬁH.IPIC IIAHUMETPUYCCKHUC 3a1a4X B IIPOCTPAHCTBE.
I/I3Mepelme reOMETPUYICCKUX BCJIUNIUH

Buinycknux naywumes:

e IICIOJB30BaTh CBOMCTBA U3MEPCHHUA IJIVH, HJIOHI&I[Cﬁ M YIJIOB IIpU PCIICHHUU 3aJa4 Ha
HAaXOXKIACHUC IJIMHBI OTPE3Ka, IJIMHBI OKPYKHOCTHU, AJIMHBI AYT' OKPYKHOCTH, Ipa,HYCHOﬁ
MCEPLI yI'jia;

e BBIYHCIATH IUIOUIAAN TPEYTOJBHHUKOB, IPSMOYTOJIBHUKOB, [TapaJIEIOrPaMMOB, Tpanenui,
KpPYTOB U CEKTOPOB;

e  BbIUUCIIATH JJIMHY OKPYKHOCTU, AJIMHY AYI'U OKPYKHOCTH;,

e BBIYMCIATH JUIMHBI JUHEHHBIX 3JIEMEHTOB (PUTYp U UX YIJIbI, UCTIONb3Ys (POPMYJIbI JUTUHBI
OKPYXKHOCTH U JUTMHBI IYTH OKPYXHOCTHU, (GOPMYJIbI IJIoLaAen puryp;

e pemarh 3aJaud Ha JOKa3aTeJIbCTBO C MCIOJIb30BaHUEM (OPMYJ IIMHBI OKPYKHOCTH U
JUIMHBI 1yTU OKPYKHOCTH, GOopMyJI IIomanaeilt puryp;

e pCHlaThb MPAKTUYCCKUC 3adayU, CBA3AHHBIC C HAXOXIACHUCM T'€COMCTPHUYCCKUX BCINYUH
(I/ICHOJ'IL3Y$I npu HeO6XOI[I/IMOCTI/I CIIPAaBOYHHUKHU U TCXHUYCCKUC CpeI[CTBa).

Koopaunarsi

Buinyckuux nayuumes:

e BBIUHCIATH JUIMHY OTpe3Ka MO KOOpPAMHATAM €ro KOHIIOB, BBIYUCISATH KOOPIUHATHI
CepeIUHBI OTPE3Ka;

e  HCHOJIB30BaTh KOOPJMHATHBIN METOJ JUIsl U3YYE€HHUSI CBOMCTB MPSIMBIX U OKPYKHOCTEM.
Coaepixanue nmporpaMmbl
Copneprxanue COOTBETCTBYET eAnHOMY OaHKy 3ananuii OI'D nmo matemaruke c caiita @UITH.

Yuumenv ocmasnsiem 3a coboii npaso eHocume usMeHeHUs: 80 BpeMeHU (8 Yacax) omeooumoe Ha
pazoen (memy), a max dHce MEHAMb MECMAMU PA30ebl U Membl.



«IIpakTHKO-OpHeHTHPOBaHHbIE 3agaHusD» OTpadoTrka 3axay Ne 1-5 KUM OI'D.

TabnuuHoe u rpaduueckoe MPEACTABICHUE NAaHHBIX, TUIAH M CXEMa, W3BJICUCHUE HYKHOU
uHpopmarnuu. M3MeHUHMBOCTH TpHM H3MEpeHusx. Pemrarommue mnpaBuia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BeJIMUYUHAX. Beiuncienus u npeodbpazoBanue BennuuH. MccnenqoBanue npocTemmx
MaTeMaTHYECKUX MOJICIICH.

«Bbruucienus u npeodpazosanus». Orpadorka 3anau Ne 6 KM OI'D.
Heiicmeus ¢ namypansusimu yucnamu

CrnoxxeHue BbIYUTAHUC, KOMIIOHCHTBI CJIO’KCHHA U BBIYUTAHUS, CBA3b MCIKAY HUMU, HAXOXKICHUC
CYMMBI U Pa3HOCTH, UBMCHCHHUEC CYMMBI U Pa3HOCTHU IIPU UBMCHCHHUHU KOMIIOHCHTOB CJIOKCHUSA U
BbIYUTAaHUA.

YMHOXEHHUE U JIeJICHUE, KOMIIOHEHTh YMHOXKCHUS M JICIICHHSI, CBSI3b MKy HUMHU, YMHOKEHUE U
CIIOXKCHHE B CTOJIOWK, JCIICHUE YTOJIKOM, TPOBEPKA pe3ysibTaTa C TOMOIIbIO NPUKHIKH U
00paTHOTO JACHCTBUA.

Yucnosvie sviparxcenus
YucnoBoe BbIpaKEHHE U €ro 3HaYCHHE, MOPSAI0K BBIIOJIHEHUS JCHCTBHIA.
/Ipoou. Obviknosennwle Opoou

o, yacTh, IpoOHOE YncIio, Ipodb. IpoOHOE 4KciIo Kak pe3ysbTar AeicHus. [IpaBuibHbIC U
HeIpaBUJIbLHBIE IPOOH, CMeIaHHas IPO0b (CMEIIaHHOE YHCIIO0).

3anuch HaATypaJlbHOTO 4HMCIa B BUJE JpOOM C 3aJaHHBIM 3HAMEHaTeleM, IpeoOpazoBaHUE
CMEIIaHHOH IpoOH B HEMPaBMIIbHYIO P00k U HA00OPOT.

[TpuBenenue npobeii k oOeMy 3HamMmeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.

CrnoxeHue W BBIYMTAaHUE OOBIKHOBEHHBIX ApOoOei. YMHOXEHHE W JeJieHHE OOBIKHOBEHHBIX
JpoOeH.

ApudmeTndeckue IeCTBHUS CO CMEIIaHHBIMU JPOOSIMHU.

Apudmerndeckne IeHCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUEe NPU 8bINOIHEHUU OeUCEU.
Hecamuunsvie opoou

[IpeoOpa3zoBanne necATUYHBIX ApoOeit B OObIKHOBEHHbIE. CpaBHEHHE ACCATHYHBIX APOOEH.
CrnosxeHue U BRIYUTaHHUE JECATUYHBIX Ipo0eil. OKpyrieHne IeCATHYHBIX Ipo0eil. YMHOXKEeHNe U
JIeJICHUE JECATUYHBIX NpoOei. [Ipeobpaszosanue 0ObIKHOGEHHbIX Opobell 8 decamuutble OpooU.
Koneunvie u 6eckoneunvie oecsimuumnvie Opoou.

Yucna. Pauuonanvuble uucaa

MHoOXecTBO pannMOHalIbHbIX uyucen. CpaBHEHHWE palMOHAIBHBIX uHcen. JlelcTBus ¢
parMoHATBHBIMU YuCIaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecamuyHol Opoowvio.

Jlpobno-payuonanshuie gvipasrxcenus

[IpeoOpazoBanme JIPOOHO-TMHEHHBIX BBIPOKCHH: CJIOKEHUE, YMHOXXCHHE,
nenenue. Aneeopauveckas 0poos. Cokpawenue ancedpauveckux Opobeu. Ilpusedenue
aneebpauyeckux opoobeil k obwemy 3namenamento. [leticmsus ¢ aneebpauveckumu Opoosmu:
Cll0JICeHUe, BbIYUMAaHUe, YMHOJNCEHUe, OelleHue, 8036e0eHIe 8 CINeNeHb.
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«elicTBUTeIbHBIE YHCaa». OTpaboTka 3amau Ne 7 KUM OI'D.
Payuonanvuvie yucna

N3o00pakeHue 4ucesl Ha YUCIOBOM (KOOpaAuHATHON) npsimoii. CpaBHeHUE yucen. Moyib ducia,
reoMeTpuueckas HMHTepIperauus MoAyias uyucia. JlelcTBUS C  MOJOXKUTEIbHBIMU U
OTPULIATENIbHBIMH YUCIaMU. MHOXECTBO LENbIX YHCEIL.

Koopounama mouku

OCHOBHBIE TIOHATHS, KOOPOUHAMHBLL 1YY, PACCMOAHUe MedxHcOy moukamu. Koopounamor mouku.
Hppayuonanvuvie uucna

[TonsiTre nppanmoHanpHOro yncia. Paco3HaBaHue UppalMOHAIBHBIX YHCET.

MHoocecmso OelicmeumenbHbIX Yucei.

«IIpeodpa3zoBanue Bbipa:keHuii». Otpadotka 3aaau Ne § KUM OI'D

Hppayuonanvuvie uucna

IlonsiTe wuppannoHanbHOro uwncna. Pacno3HaBaHMe uWppalMOHAIBHBIX 4ucel. lIpumepst
JI0Ka3aTeibCcTB B anredpe. Jeicmeus ¢ uppayuoHAnbHbIMU YUCIAMU: YMHOMICEHUe, OeleHue,
6036e0enue 8 CmeneHb.

Yucnoevie u 6yK8€HHble GbIPAIICECHUA

BBIpa)KeHI/IC C HCpCMGHHOfI. 3HaueHue BbIPAXXCHUA. IToncranoBka Bpra)KeHI/Iﬁ BMCCTO
INCPEMCHHBIX.

ll éjible eblparicenun

CreneHp ¢ HAaTypaJbHbIM TIIOKa3aTCJIeM MW €€ CBOMCTBA. Hp606p8.30BaHI/I$I BBIpa)KeHHﬁ,
COACPpKAIUX CTCIICHU C HATYPAJIbHBIM ITOKA3aTCIICM.

OnuouneH, MHOTOWIEH. JIeMCTBUSL ¢ OJHOWIEHAMH U MHOTOYICHAMU (CJIOXKEHWE, BbIUUTAHUE,
yMHOXKeHHe). DopMysbl COKPALIEHHOTO YMHOXEHHS: Pa3HOCTh KBAApaTOB, KBaJpaT CyMMBbI U
pasHoctu. Pa3noxeHne MHOTOUYIEHA HA MHOYKUTEIN: BBIHECEHHE OOIIEr0 MHOKHUTEIS 33 CKOOKH,
TPYNNUpPOBKA, NpUMEHeHHe (GOpMYyNT COKpAIlEeHHOTO YyMHOXXeHUsA. KBaapaTHBI TpexuleH,
pa3NoKEeHNE KBAJIPaTHOTO TPEXWICHA Ha MHOXKHUTEIH.

«YpaBHenus». Otpabotka 3agay Ne 9 KM OI'D.

Pasencmea

Yucnosoe paBeHCTBO. CBOMCTBA YHUCIOBBIX PABEHCTB. PABEHCTBO € NMEPEMEHHOM.
Ypasnenua

[TonsTHE ypaBHEHUWS W KOPHSA ypaBHEHWs. [IpedcmagieHue O pABHOCUTLHOCMU YPAGHEHULL.
Obnacmo onpedenenus ypasHenus: (001acmMb 00Ny CMUMbBIX 3HAUEHUL NePEMEHHOL).

Juneiinoe ypasuenue u €20 KOpuu

Pemienne nuHEWHBIX ypaBHEHUM. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo kopmet
JUHEUH020 YypasHeHus. Pewenue Tunetinbix ypasHeHuil ¢ napamempom.

Kesaopammnoe ypasuenue u e2o kopnu
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KBanpatHele ypaBHeHus. HemomHble kBaapaTHble ypaBHEHUS. [IMCKpUMUHAHT KBaJpaTHOTO
ypaBHeHHs. DopMyra KOpHEW KBaJpaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpammuas
meopeme Buema. Pemenne KBapaTHBIX YPaBHEHUMN: HCIIOJIb30BaHHE (POPMYIIBI TSI HAX 0K ICHHS
KOpHEH, 2cpaguueckutl memoo peuieHus, pasiodceHue HA MHOJICUmenu, noobop KopHel ¢
ucnonvzoganuem meopemvl  Buema. Konuuecmeo  kopueil  k6adpamuoco ypasHeHusi 6
3asucumocmu om e2o0 OuckpumuHauma. bukeadpammuvie ypasuenus. Ypaeuenus, cooumwvie K
JIUHENHbIM U KeadpamHuuim. Keadpamuule ypasnenus c napamempom.

/Jlpobno-payuonanvusie ypasnenus

Pemenne mpocredmux —IpoOHO-TMHEWHBIX —YpaBHEHUH. Pewenue OpoOHO-payuoHaIbHbIX
VPaHeHUII.

Memoobl pewienusi ypaemeHuul: Memoovl PABHOCUNbHBIX NPeoObpaA308aHUll, Memoo 3dMeHbl
nepemenHol, epaguueckuii memoo. Mcnonv3osarnue c0ticme hyuKyuii npu peueHuu ypasHeHutl.

f' filxx=a JAx=Jgx
Ilpocmetiwue uppayuonanvHvle ypagHeHus uoda , 'J JQ{ .

T _
Ypasuenus euoa x"=a .Ypasuenus 6 yenvix uucnax.

«BeposiTHOCTB c0ObITHII» OTpaboTka 3agau Ne 10 KM OI'D.
Cnyuaiinvie coovimus

CnyualiHple ONBITHI  (PKCIIEPUMEHTHI), OSJEMEHTApHBIE CIydyallHble COOBITHUSA  (UCXOJIBI).
BepositHoct  snemeHTapHblX  coObITM. CoOBITHST B CIOy4yallHBIX OKCIIEPUMEHTAaX U
OJIaronpuATCTBYIOIIUE dJIEMEHTapHbIE COOBITUSA. BeposTHOCTH ciiydallHbIX COOBITHI. OMBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSMH. Kiaccmdeckne BEpOSTHOCTHBIE OTBITHI C
UCTIOJIb30BaHUEM MOHET, KyOHKOB.

«Dynkuum u rpadpukm». Otpadotka 3agay Ne 11 KM OI'D.
Dyukyuu
Hlonamue ¢pynkuyuu

JlexkapToBbl KOOpAMHATHI Ha IUIOCKOCTH. DOpMHpOBaHME NPEACTABICHUNH O METalpPEeIMETHOM
HNOHATUM «KOOpAMHATBD. CrnocoObl 3agaHus (YHKUIUN: aHaJIUTUYECKUM, TIpaduyecKui,
tabmuunblid. ['paduk dynximu. Ilpumeps! GyHKUMH, MOTydyaeMbIX B IpoIecce MCCIEeIOBAHUS
Pa3IUYHBIX pealIbHbIX IMPOLECCOB M pelIeHMs 3ahay. 3HaueHue (pyHkuuu B Touke. CBoiicTBa
GyHKIMI: 001acTh onpeaeneHusl, MHOKECTBO 3HaYCHHH, HYJIU, MPOMEKYTKH 3HaKOIIOCTOSHCTBA,
YemHoCmyv/HeuemHoCmsb, TIPOMEXYTKH BO3pacTaHUs U YObIBaHMs, HauOoJblllee U HaUMEHbIlEe
3HayeHus. VMcceaenoBanue QyHKIUU 110 ee rpaduKy.

Juneinas hynkyun

CpoiictBa u rpaduk JMHEHHOW (YHKIMH. YTIOBOW Kod(puUIMEHT mnpsMoil. Pacmonoxenue
rpaduka NUHEHHON (QYHKIIMM B 3aBHCHUMOCTH OT €€ yIJoBOro Kos¢@duiueHta u cBOOOAHOIO
uneHa. Haxooicoenue koagpuyuenmos nuHeniHot  @yHKyuu NnO  3A0AHHLIM — YCIOBUSM.
npoxodcoeHue NpsImMou yepes 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU
yepes OAHHYI0 MOYKY U NAPANLETbHOU OAHHOU NPAMOLL.

Keaopamuunaa gpynxyusn

CgoiicTBa u rpaduk kBaapatnuHOi GpyHKIMU (Iapabona). I[locmpoenue epaguxa keadpamuuHou
@yHKYuU no mouxkam

Obépamnasa nponopyuoOHaILHOCHb
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A,k _k
CaoiicTBa QyHKIIUH XY TV Tunep6oia.

«IIpakTHyeckue pacyersl o popmyaam» OtpadoTka 3amau Ne 12 KUM OI'D

Bolpaxxenue c¢ mnepeMeHHOM. 3HaueHue BblpakeHUsA. lloacTaHOBKa BBIPAKEHUH BMECTO
IIEPEMEHHBIX.

ll ejlblé 8blPpAINHCCHUA

Crenenp ¢ HaTypalbHBIM IIOKa3aTeleM U ee cBoicTBa. IIpeoOpa3oBaHus BBIpaXKEHUH,
COJIEPKalIUX CTEIICHHU C HATYPaJIbHBIM I10KA3aTEIIEM.

OpnHowieH, MHOrowieH. J[edcTBUS C OAHOWIEHAMU M MHOTOWIEHAMU (CJIO)KEHUE, BHIUMTAHUE,
yMHOXeHHE). DOpMYJIIbl COKPAILIEHHOTO YMHOXKEHUSI.

«Cucrembl HepaBeHCcTB». OTpadoTka 3aga4 Ne 13 KM OI'D.
Cucmembl Hepagencme

CucreMbl HEPaBEHCTB C OJHOW IIepeMeHHOMN. Perienne cucreM HEpaBEHCTB C 0JIHOM MTepeMEHHOM:
JUHENUHBIX, kKéaopamuuix. 1300paXkeHne perieHus: CUCTeMbl HEPABEHCTB Ha YMCIOBOM HPSIMOIA.
3anuch pelIeHus: CUCTEMbl HEPABEHCTB.

«IMocaenoBaTeILHOCTH u nporpeccuu B 3aaHHUAX c NMPaKTHYeCKUM
conep:xanuem» Otpabdotka 3agad Ne 14 KM OI'D.

3aiaHue ¢ IPAKTUYECKUM COJIEP )KaHUEM, HAIIPaBJIEHHOE Ha IPOBEPKY YMEHUS IPUMEHSTh 3HAaHUS
0 MOCIEA0BATEIBHOCTAX U IPOrPECCUIX B IPUKIIAIHBIX CUTYalUsX

Ilocnedosamensvnocmu u npozpeccuu

UucnoBas mocienoBaTenbHOCTh. lIprMepsl 4HCIOBBIX NOcCenoBaTesbHOCTEN. beckoHeuHble
MOCNe0BAaTENbHOCTH. ApudMeTudeckas TMporpeccus W €€ CcBoWcTBa. [ eomerpuueckas
nporpeccusi. Qopmyna odwe2o uneHa u cymmol N NEPEbIX UNEHO8  apugmemuyeckou u
2eoMempuiecKou npozpeccuti

«I"'eomeTpuyeckue ¢purypol. Yriab». Otpadotka 3agau Ne 15 KM OI'D.
Benuuunui

Bennuuna yrina. ['pagycnas Mepa yria.

Tpeyzonvnux

CaolicTBa paBHOOEAPEHHOTO TpeyroibHUKA. BHemHuii yrom tpeyronpHuka. CyMma yIjioB
TpeyrojabHUKa

«I'eomerpuueckue gpurypsl. Jaunbn. Otpadotka 3agay Ne 16 KUM OI'D
Duzypol 6 2eomempuu u ¢ OKpysHcaouem mupe

['eomerpuueckas purypa. BHyTpenHsis, BHewHAs 0obmacTi ¢Gurypsl, rpanuna. Jluaum u obnactu
Ha IJIOCKOCTU. Brimykiias u HeBbimykias ¢urypsl. [lnockas m Hemockas ¢urypsl. ITonarue
BenuunHbl. [inna. M3mepenue mummHbl. EquHULBI M13MEpEeHUs JUIMHbI

Brinenenune cBoiicTB 00bekTOB. POpMUPOBAHKE MPEACTABICHUNH O METaNpeIMETHOM MOHATUU
«purypa». Touka, oTpe30K, mpsimasi, JIyd, JJOMaHas, MJIOCKOCTb, YToJl, OMCCEKTpHCca yria u ee
CBOMCTBA, BUJIbI YIJIOB, MHOTOYT'OJIbHUKH, OKPYKHOCTb U KPYT.
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OceBast cuMMeTpHsi reoMeTpudeckux guryp. LleHTpanbHas cuMMeTpusi TeOMETPUYECKUX UTYP.
«Ilimomans MHOroyroapHuka». Orpadorka 3agad Ne 17 KUM OI'D
H3mepenus u eviuucnenusn

[Mnomagu. dopmynsl MJOMIAAM TPEYroidbHUKA, HapajjieiorpaMMma MU €ro YacTHBIX BHJIOB,
Tpaneuuu, ¢opmyna ['epona, dopMyna IUIOMIA[M BBITYKIOTO YETHIPEXYTOJbHHUKA, (OPMYIIbI
JUTMHBI OKPY>KHOCTH U TUJIOLIAId Kpyra

«M3mepenns u Bbraucjaenus». Orpadorka 3agau Ne 18 KM OI'D.
H3mepenua u eviuucnenus

[Mnomagu. dopmynsl MJOMIAAM TPEYTroidbHUKA, NapajjieiorpaMMma U €ro YacTHBIX BHJIOB,
Tpaneuuu, Gopmya IO BEITYKIOTO YEThIPEXYTOJIbHUKA, (OPMYJIIBI ITTMHBI OKPYKHOCTH U
wioniaau kpyra. [lnomaas npaBuaIbHOr0 MHOTOYTOJIBHUKA.

Teopema Iludaropa. TpuroHomeTpudecKkue COOTHOIICHHUS B MPSIMOYTOJBLHOM TPEYrOJbHUKE.
TpuronomeTrpuyeckue GyHKIMH yTa.

«Teopernueckue acnektbl». OTpadorka 3amad Ne 19 KM OI'D.
TeopeTnueckue aclieKThl, TCOPEMbI, aKCUOMBI, OIIpeAeTeHUS, POPMYJIbI, JIEMMBI.

Y4eOHO-TEeMaTHUECKOE IJIAHUPOBAHHUE.

Ne | Paznenst mporpammel (3aganue KMM) Koun-Bo Teopus MIpaKTUKA
n/m 4acoB

1 Boruncnenus u npeoOpazoBanust (Ne 6) 6 2 4
2 [pakTHKO-OpHUeHTHPOBaHHBIC 3amanus (Ne 1-5) 10 4 6
3 HeiictButensubie yncna (Ne 7) 6 2 4
4 [TpeoOpa3oBanue BoipaxeHuit (Ne 8) 6 2 4
5 Perienne ypaBHeHHU#, cucTeM ypaBHeHu#. (Ne 9) 8 2 6
6 Pemenue HepaBeHCTB, cucTeM HepaBeHCTB. (Nel3) 8 2 6
7 Oyukimu u rpadukn (Ne 11) 8 2 6
8 [TocnenoBarenbHOCTH U porpeccun (Ne 14) 8 2 6
9 BepostaocTh (Ne 10) 8 2 6

@opMBbI OpPraHu3anum 1eITeJLHOCTH 00YYAIOINXCH HA 3aHATHIAX

1) IIpakTuueckoe 3aHATHE

2) Jlexuus
3) Pemenue tecroB TNA
4) CemuHap
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(I)OprI OpraHv3anuu J1eATeJIbHOCTH 06yqamumxcs1 Ha 3AaHATHAX

1) WunuBumyanbHbIE.
2) Pabora B mapax.
3) I'pymmossie.

MeTtoauueckoe odecneyeHue y4eGHOro nmpouecca

O6opynoBaHnue.
IIpocTopHOE nmoMeneHue uisl 3aHATANA WU 3aJ1
KannroBaps!
Ayzauno-Bujaeoariaparypa
Komnerorep, MmeauanpoekTop
CToOJIBl, CTYJIBS

MeTtoauueckoe odecrneveHue.
BcnomorarenbHas iurepartypa
[Tanka ¢ pa3paboTKaMH TEOPETUICCKIX MATEPHUAJIOB 10 TEMaM MTPOTPAMMBI
TecToBBIE METOIUKHU
Paznarounsiii Marepuai

CnMcoK MCIo/Ib30BAHHBIX HCTOYHHKOB.

1. «Anrebpa. 9 kimacc» aprop A.I'. Mep3nsak, B.M. [lonskos; mox pen. B.E. ITomonsckoro:
u3aarenbckuil neHTp BenTana - ['pad, 2020r;

2. «'eomerpus.9 xmaccy arop A.I'. Mepsmsak, B.M. [lonskoB: u3IaTenbCKUM LEHTP
Benrana - I'pad, 2019r;

3. «Metoaunueckoe nmocodbue no airedpe. 9 knace» asrop A.I'. Mep3msik, B.M. Ilomskos;
u3narenbckuil neHTp Benrana - I'pad, 2020r;

4. «Meroaunueckoe rmocodue mo reomerpuu. 9 kimaccey aprop A.I'. Mepsnsik, B.M. Tlomnsikos;
u3naTenbekuil nenTp Benrana - I'pad, 2020r;

IIndpossie 00pasoBaTenbHbIE PeCypPChI:

O6pazoBarenbublie caiftel OUIIN, «Cratrpany», Pemry OI'D
- www.fipi.ru;

- statgrad.ru;

- 0ge.sdamgia.ru;
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http://www.fipi.ru/
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